Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.034; wR factor = 0.102; data-to-parameter ratio = 15.4.
The complete molecule of the title compound, [Cu 2 (C 2 H 3 O 2 ) 2 -(CF 3 O 3 S) 2 (C 12 H 8 N 2 ) 2 ], is completed by the application of a twofold rotation and comprises two Cu II ions, each of which is pentacoordinated by two N atoms from a bidentate 1,10-phenanthroline (phen) ligand, two O atoms from acetate ligands and an O atom from a trifluoromethanesulfonate anion, forming a (4 + 1) distorted square-pyramidal coordination geometry. The Cu II ions are connected by two acetate bridges in a syn-syn configuration. The F atoms of the trifluoromethanesulfonate ligands are disordered, with siteoccupation factors of 70 and 30. The molecular structure is stabilized by intramolecular face-to-face -interactions with centroid-centroid distances in the range 3.5654 (12)-3.8775(12) Å . The crystal structure is stabilized by C-HÁ Á ÁO interactions, leading to a three-dimensional lattice structure.
Related literature
For general background to this work, see: Moreira et al. (2008) . For a related crystal structure, see: Tokii et al. (1990) . For potential applications, see: Hill & Brown (1986) ; Mansuy et al. (1991) ; Hill & Zhang (1995) . For an explanation of the parameter, see: Addison et al. (1984) . For spectroscopic properties, see: Castro et al. (1992) ; Sletten & Julve (1999) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). The synthesis and characterization of polycarboxylato-bridged dinuclear copper(II) compounds namely dinuclear tetracarboxylato-bridged Cu II compounds (paddlewheel-like structure) (e.g. Moreira et al., 2007; Youngme et al., 2008) and also dinuclear Cu II compounds containing dicarboxylato-bridges (Tokii et al., 1990; Reinoso et al., 2005; Ritchie et al., 2006) have attacted much attention in several years. These compounds have been prepared with the aim of studying their intramolecular magnetic properties which are determined predominantly by strong antiferromagnetic interactions. In addition, the dicarboxylato-bridged dinuclear Cu II compounds have been frequently used as the models for the basic understanding of their magneto-structural correlations in theoretical studies (Moreira et al., 2007; Calvo et al., 2011) .
Copper(II) compounds containing doubly acetato-bridged dinuclear units, [Cu(phen)(µ-OOCCH 3 ) 2 Cu(phen)] 2+ (where phen = 1,10-phenanthroline), have also been shown to exhibit antiferromagnetic behavior (Tokii et al., 1990) .
Furthermore, this type of dinuclear unit was used as the secondary building block in functionalized polyoxometalate (POMs) materials (Wang et al., 2006; Reinoso et al., 2007; Calvo et al., 2011) to extend the dimensionality of structures leading to new hybrid materials and more selective applications, for example catalytic properties in organic oxidations (Hill & Brown, 1986; Mansuy et al., 1991; Hill, & Zhang, 1995) .
A new doubly acetato-bridged dinuclear Cu II compound containing additional trifluoromethanesulfonate anions has been synthesized and its structural features are reported here. Compound I, bis((µ-acetato)(trifluoromethanesulfonato)
(1,10-phenanthroline))dicopper(II) crystallized in the space group C2/c with an asymmetric unit containing one half of the dinuclear unit (Fig.1 ). This dinuclear unit has C 2 symmetry around the b axis with Cu···Cu distance of 3.0309 (4) Å. Table 1 ), generating two-dimensional layers parallel to the ab plane (Fig. 2) . Moreover, these two-dimensional sheets are interconnected by hydrogen bond interactions between C-H of phen ligands and oxygen atoms of trifluoromethanesulfonate anions [C1-H1···O5 i ; symetry code (i) = -x+1, -y+2, -z+1] (see Table 2 ) in direction of crystallographic c axis, leading to three-dimensional lattice structure (Fig. 3) . Although containing the same [(phen)Cu(µ-OOCCH 3 ) 2 Cu(phen)] 2+ unit, the structural topology of I is distinct from that of the et al., 1990) in which the apical position is occupied by water molecule. The dinuclear unit of this related compound also crystallized in C2/c space group and has C 2 symmetry around the b axis with Cu···Cu distance of 3.063 Å, but its crystal lattice is mainly stabilized by intra-and intermolecular π-π interactions, generating a one-dimensional chain-like sructure. It is clear that the difference of the structural topology between compound I and the related compound caused by the effect of coordinated trifluoromethanesulfonate anions whereas nitrate anions are not coordinated to Cu in the other structure.
The diffuse reflectance spectrum of I displays a broad band at 15400 cm -1 and a lower energy shoulder at 14300 cm 
Refinement
All H atoms were constrained to ideal positions, with C-H = 0.93 Å and U iso (H) =1.2U eq (C) for H atoms at phen and C -H = 0.96 Å and U iso (H) =1.2U eq (C) for H atoms of acetate groups. Fluorine atoms of the trifluoromethanesulfonato ligands are disordered with site occupation factors of 70:30%. Molecular structure and atomic numbering scheme with thermal ellipsoids shown at 50% probability level.
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Figure 2
The crystal packing. View of two-dimensional layer constructed by intermolecular hydrogen bonding and view of the intramolecular face-to-face π-π interactions between aromatic rings of phen ligands. 
